Introduction: Bochdalek hernias in adults rarely become symptomatic. However, once the abdominal organs become incarcerated in Bochdalek hernia, surgery is required to reduce them from the thoracic cavity.
INTRODUCTION
Bochdalek hernia is not as common as other hernias in adults, and surgeons cannot appropriately judge surgical indication and are hesitant to perform surgical repair because of a lack of experience with diaphragm hernia surgery in adults. Congenital hernia resulting from developmental failure of the posterolateral diaphragm foramina to fuse properly was first described in 1848. 1 Bochdalek hernia usually presents during the neonatal period with respiratory symptoms and is associated with significant mortality 2 ; however, some cases may remain asymptomatic through childhood and adulthood. 3 Once the abdominal organs become incarcerated, excruciating pain occurs, as in other ventral hernias.
During the course of the present case, we learned 2 important points: (1) the optimal timing of surgical repair and (2) how to approach the repair of Bochdalek hernia. In our case, the colon and omentum were herniated into the contralateral thoracic cavity. Reviewing the literature of Japanese cases, the abdominal organs herniated into the thoracic cavity on the same side as the hernial orifice in all reported cases. Surgical approaches from the abdominal cavity rather than from the thoracic cavity were performed more frequently, regardless of whether the hernial orifice was on the right or left side. To the best of our knowledge, this is the first report of Bochdalek hernia in an adult in which the abdominal organs were herniated on the opposite side of the hernial orifice. This case report provides useful information for the management of symptomatic Bochdalek hernias.
CASE REPORT
A 71-year-old Japanese woman with continuous chest discomfort and intermittent epigastralgia was referred to Kanagawa National Hospital for evaluation in January 2012. Chest radiography (Figure 1 ) and computed tomography revealed that the colon and omentum into the posterior mediastinum were herniated through the diaphragm defect (Figures 2a and 2b) . We urgently transported her to a neighboring university hospital because we diagnosed diaphragm hernia incarcerated, and rapid surgical repair was immediately required. However, she was discharged without any follow-up plan because of subsidence of symptoms. The patient returned to Kanagawa National Hospital with a report of continuous chest discomfort and intermittent back pain in late November 2012. We suspected that this diaphragm hernia was Bochdalek hernia because upper gastrointestinal series radiography revealed that the paraesophageal hernia was denied ( Figure 3) . Although surgical repair and closure had been scheduled, ferocious epigastralgia reappeared in December 2012. Chest radiography showed colon gas in the mediastinum, and computed tomography revealed that the transverse colon and omentum were incarcerated in the right thoracic cavity through the left diaphragm. We referred her to Mita Hospital to undergo emergent surgical repair.
At first, we did not succeed in returning the transverse colon back to the abdominal cavity by colonoscopic fiber ( Figure 4 ). Laparoscopic repair of the transverse colon and omentum and closure of the hernial orifice were performed using 5 ports. After the lateral segment of the liver was elevated, we found that the transverse colon and major omentum were incarcerated in the posterior mediastinum toward the right thoracic cavity (Figure 5a ). The omentum was fixed to the circumstance of the hernial orifice. The omentum was severed, and the transverse colon was drawn back into the abdominal cavity. The hernial orifice had a smooth margin in the lumbagocostal triangle, measuring about 6 ϫ 5 cm (Figure 5b ). The esophageal hiatus was intact. Therefore, we could define this diaphragm hernia as Bochdalek hernia. The hernial orifice was closed using 2-0 Prolene (Ethicon Endo-Surgery, Cincinnati, OH) with 6 sutures (Figure 5c ). Surgery was completed without inserting a drain in 2 hours 33 minutes. On postoperative day 1, the patient was able to consume food, and she was discharged on postoperative day 5. One year and 6 months later, during follow-up, there was no evidence of recurrence by chest radiography, and the patient has had no further symptoms.
DISCUSSION
Bochdalek hernia is a notorious congenital neonatal disease, which frequently causes hypoplasia of the left lung. 2 In adults, Bochdalek hernias rarely become symptomatic. 3 However, once the abdominal organs become incarcerated in Bochdalek hernia, surgery is required to reduce them from the thoracic cavity. Al-Emadi et al 4 first reported laparoscopic repair of Bochdalek hernia in 1999. A computer-assisted search of the literature on surgical cases of Bochdalek hernia in adults in Japan was performed using Ichushi-Web (NPO Japan Medical Abstracts Society) from 1999 to May 2014. Then we analyzed the 47 reported surgical cases of Bochdalek hernia in adults in Japan since 1999 (Table 1) .
Symptomatic Bochdalek hernia in adults should be immediately repaired, because the stomach or colon is possibly perforated in the left thoracic cavity, as observed in 6 cases. [5] [6] [7] [8] [9] [10] [11] The prognosis after surgical repair for Bochdalek hernia is excellent, with a low rate of postoperative complications in most cases.
The surgical repair approach should be selected depending on the location of the hernial orifice and abdominal organs herniated in the thoracic cavity. In the present case, the side of the colon herniation was different from that of the hernial orifice. Therefore, we decided to approach the hernia not from the hemithorax but from the abdomen. There is no report in the literature describing a case of Bochdalek hernia in adults in which the abdominal organs were herniated in the contralateral thoracic cavity. The hernial orifice was located on the left side in 36 cases and on the right in 7. The abdominal organs herniated into the thoracic cavity on the same side as the hernial orifice in all reported cases. The median age of patients with left-sided Bochdalek hernias was 50.5 years, and that of patients with right-sided Bochdalek hernias was 71 years ( Table 1 ), suggesting that right-sided Bochdalek hernia was more likely to occur in elderly patients. Right-sided Bochdalek hernias are comparatively rare because the right pleuroperitoneal canal closes earlier, and the liver buttresses the right diaphragm. 12 Endoscopic surgery was selected for 15 cases, which included 3 thoracoscopic surgical cases, 10 laparoscopic surgical cases, and 2 thoracoscopic and laparoscopic combined surgical cases. In a case, laparoscopic surgery was converted to laparotomy. Therefore, in 14 of 15 cases, endoscopic surgery for Bochdalek hernia in adults in Japan was achieved. In these cases, relapse of Bochdalek hernia was never observed. However, there is a possibility that only successful cases were reported. It is unclear whether the predominance of surgical diaphragm repairs are approached from the abdomen or thorax; however, in most reports, approaches from the abdominal cavity were performed more frequently than from the thorax, regardless of whether the hernial orifice was on the right or left side, although the liver might present an obstacle to surgery if the hernial orifice is on the right side (Table 1) . This tendency might suggest a publication bias, because almost all cases were reported by gastroenterological surgeons. Comparing our experiences with worldwide reports, Brown et al 13 reviewed 124 articles comprising 173 patients. They demonstrated that minimally invasive surgical techniques have gained popularity, and laparotomy is the most widely used surgical approach. Furthermore, they concluded that using modern surgical techniques, including laparoscopy, repair can be performed safely, with short hospital stays and with minimal morbidity and mortality. Table 1 in our case study also showed that the approach from the abdominal cavity rather than from the thoracic cavity was chosen more frequently; this was in accordance with world experience. Endoscopic surgery was performed in 15 of 47 cases, and these procedures were accomplished safely in 14 of 15 cases, without any complications.
To date, there is no report of successful colonoscopic repair of Bochdalek hernia, because although this approach might enable surgeons to draw the abdominal organs from the thoracic cavity, it cannot be used to close the hernial orifice. Nonetheless, this approach presents an Of the 47 surgical cases of Bochdalek hernia in adults in Japan since 1999, the hernial orifice was on the left side in 36 cases and on the right side in 7. The median ages of patients with left-and right-sided Bochdalek hernias were 50.5 and 71 years, respectively. Endoscopic surgery was chosen in 15 cases, including 3 thoracoscopic surgical cases, 10 laparoscopic surgical cases, and 2 combined thoracoscopic and laparoscopic surgical cases.
*
In 1 case, laparoscopic surgery was converted to laparotomy. † The position of hernial orifice was not described in 4 cases. ‡ Five cases were omitted because the position of the hernial orifice was not described in 4 cases and the approach was not described in 1 case.
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